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The present invention selects a space-time 
encoding mode to use when transmitting with 
spatial diversity based on the receive diversity 
associated with a receiver device and the quality 
of the transmission channels based on 
information fed back from the receiver device. 
The selectable space-time encoding modes are 
preferably space-time transmit diversity encoding 
and a version of BLAST-type encoding. Further, 
modulation modes, error encoding rates, or a 
combination thereof, may also be based on the 
quality of the transmission channels and the 
available diversity of the receiver device. 




Data supplied from the esp@cenet database - Worldwide 



BEST AVAILABLE COPY 




[21] 03812231.6 



isriiiit.q'' 

H04L 1/00 

.. H04L1/06 
." ;iJ04L 27/26 
.. H04L 25/03 
H04B 1/7P7 



[43] &*f;B 2005. *? 8 /1 17 B 



[11] -a-^ GN 1656726A 



[22] *iS & .2003.3.24, [21] 03812231. 6 

[30] ticjfctt 

[32] 2002. .4, 5 [33] US [31] 10/116 ,896 
[86] Sfe*iS PCT/IB2003/001076 2003. 3. 24 
[87] mH&l6 WO2003/085875 3t 2003. 10. 16 
[85] tt^pUcttkBll./ 2004- 11, 29. 

[71] dt^r*mra^R^ 

mat Jn**JiHbS#r 
[72] se w a ... m V S , i ) 4 -P • * . 



ft SIX « ' »W.- .950"' 



4 J[ 16 ]5 PffB 7 £ 



[54] ifiss«»w. w«*iM«r 

■ rs7] mw. : 

'•waa*-trjiR*i» "«LAsr.^'ai«i»..-- aw 




i 

• oo* 



■55 



03812231. 6 




10 \''.«l>f*Uk*. 



■ . 03812231.6. . . . . . ... . .. '«.*;••*/*. .*'2/*Jrt.- : 

• : ii;--^iuw**:io blast , /. 

; v •• :.^-5 ; V-BLAST '.\ 
10 14. — . 

a) ^t^^^^^W^^; 

b) *. A -5 £ ^ AIM***, -^JUft^il^fi'fi!^*. 

• v ; : - ^ ; is : : i.) .^»rit^^^^*; ' 

..'•-25'-/-- '■ 16. 15'--«i£ttitl**ffiSt4h W*$t 

. 17. 16 ^rii^^^iailriSL-^, : .- 



3 



03812231.6 ■ : . . ' „, ' - 



10 21. u ^^^it^it-ffi*-^, ##^^ : #fi&*t 

22. ; *^^.14#Jt^|^^4./.^^^.j 

15 'T^it*vhXJ**;F B#-^M'i^^.. .4^^^^^ 

; : jit iq .^iauiLaL^^^^ : ^7 

23. >;M»J£-£ 22 ^&#£l&£tek-£, *#*£^-f : 

• ^ 

24. *MMtf*--.& 23 //rii^^ia-frifc^, : ?fj& : 
20 BLAST V-BLAST $4; 

25. . 14 ##4e£ -f : 0fi&& 

26. <M**uHt 14 &r&%&km : t$T&4-, grftfajLi-'. m%j± 

25; . • - : / . 

27. --^^iam-S-V 

- . .. b > 



.03812231.6 



m. ;S . ^;..4S Sg4/43l 



28. *»fc.#J^i£ 27 ^ri^^it^ia-ft-S:^, 

io : ^ 4g.ie /ififi.^ 6^ /^ii.^ ^>f i^f^ itJ5J 

=.'■ ' V „•/.:■ 

15: : 31. 27 f/ti^^^m^ r ^^^3$,^: 

•■ 32. 31 ^tii^^^ii.^-^. 



5 



• • ^ ^ S&i/iej* 

.l|$#"#.$%^j*4fr* (MEMO) 0,*,, N 

7 '«*4<fc. ( (STTD) ) 



03812231.6 



V-BLAST (.#£;- •****^JBtSBt*^ ) v fc'fcfcT-* 
■■; -BLAST A '^JUi^^^K^iMt^i- ^ .! 

•. 5 ^^^(sttd ^kt ttit&*lto$K- pU. sttd blast 

BLAST •gfll&^fc. #&STTD:£ V- BLAST^it^^4^«#. ; 
. % Siavash M. Alamouti flr^tf a Jfj &&vLfr& n ( "A 

Simple Transmit Diversity Technique for Wireless Communications'' , 
10. «JEEE J : Seleot. Areas Commun.» , vol.16, pp:i451-1458, Oct. 1998 ) : 

G. J, Foschini *MM4' ft ? $ ^£4k^L¥^k^'^ 

( "Layered Spaoe-time Architecture for Wireless 

Communications in a Fading Environment when Using Multi-element 
antennas*, , . <<Bell Labs Teoh. J.» , vol.16, pp.4 1-59, Autumn 1996 ); 
15 G/ D. Golden, G. J. Foschini> R. A. Valenzuela ^» P.; W.Wolniansky ff\ 

%tti r&m v-blast 

j^.'' :( "Detection Algorithm and Initial Laboratoiy Rcsmts Using Vr 
BLAST Space- time Communication Architecture, * , << Electronics;: 
Letters)) V yoi.35, pp.14-16, Jan. 1999) ; y^SuV. W; Wolniansky. 
20 ,G. J.l Foschini, G. D. Golden ft R. A, Valenzuela >/f^ "V-BLAST : 

M-f&^&Ar (rich-scatterihg) ■ *i^atJt*k*»_iUfr^«**A 

( "V-BLAST : Ah 
Oyer the Rich-scattermg Wireless Channer , <<Proc.TEEB ISSSE-98)) , 
Pisa, Italy, Sept 1998, pp, 295-300 ) •; ^*k*Ul«t?i'/B #$"tM^ 

: -is : : : ■ r \. •.: ■[:■:'■■'' ':■•')'■:. : ■'./ : 



03812231.6 



is 



20 



25 



ff * * *M STTD J* BLAST *^*a^t*^ii^ • 

ic. BLAST gBtiMb, 



10 -StWfeit 



03812231.6 



is A^iit^^^A^^^MM. M&*mtfi&:> 
20 .'-4— + • 4f^^4tX^^ISfc*^iMf:^^^ 

25 ' ' ; ." T : 

>, V^JfcttttJ* (BSC) 10 4St*»]£>*K 12 ftj^^iS: 
.#V * (BS) 14 &4*k^. #UMt, 

14,^^-a^^j^ 14 fe£iRti*k-12. 16 



:.Jt^*k«« 22 *S^|tf tos^^f , J' tf^itefcjfr- 
:-#..rH>fc. &**hkH 22 if f £ 4^fc*#4ft«l£ ( DSP ) 
^ilU^JJ* 14 J8fL&-# 16. jsg^p 30 m.f £-J? 

&&&k&m^&&&$>\*fc&&ki&n (pstn) . 

Wi£a*^4Mfc*.* 24, 26 Tii4M:«iM^>bS^ & : 



0381223L6 



& # me/16 jg 



16. ^dfc 14 16 &te#*J 32 ? ;i.*"*t«» 34; 

. ^ 38 iEit^ 40 W^^^^^f^f . 

ill^ltW^II (DSP)>^&&<fe,# (ASIC) t£$&. 

. *T*4fr. JMF*t«'# 34 j&M£*l**t 32 ^4t#t^^:<Kr*t^ - 

.*MMfc#*fr* W' 36, . ftft^fl^Mfiiliir^AI V 

) ^i*J!|iU* 40, 40>XAXi£^^^^^^ 
36 v 38 T'K&tiWfr&&ta?ft&*.M&W-,- 

a 4 , ■•frlfcft 7 ^^Wfcfl ftaiwt* * 

"f & It # , FMM%#;£ # ( CDMA ) , ; 

M^*t(FDMAK Bf 3~ 2 it < TDMA ) *JL ttM4t£ it ( OFDM ) . 

" J8 CRC 48 J*5l>*t*ti&W#iEf5t:^*t^^ (CRC), 



03812231.6 



10 



15 



20 



25 



?? * ' Turbo *4**Y- 

(Qam) (q PSK) ««;.>raWWk«ia#;i8 



7*j^^****** "■ f ^)^»^'»'*a^jti; : stc:& 

^^^it##f^^^. STC 60 flC 

n ^tb: sic mm^t-m***®. 

AF.Naguib, N. Seshadn ^ ARCaloerbank //f^tf "^Bfi%^ 

******** * t «** * » < ^1^0^ of 

space-time codes and interference suppression for high capacity and high 
data rate wireless systems^,- T^ Conference on 

Signals, Systems & Computers)) , Vol.2, pp.1803-1810, 1998), W. 

.fckjLtt 14 &#®^g. 28 (n = 2 ) , STC 
60 ^^^^^4^ *fjk*.', STC 6b 

S. CDMA # £ , 1 tf£ &m®&m 62 ^#^^^ p^ ^ 



■ si 



12 



03812231. 6 & .^8/16]5 

* , + OFDM -5^ #t#^./8 IDFT .■&&te&&&4k3££^Jfr3" , « ' 
4^i£#i-' , f OFDM T^jt 2002 4 3 . 

£ 22 ■a.|li|t«*"*W#4t'^V "OFDM tyfe-ft & (SOFT;. ; 
HANDOFF. FOR OFDM) » ; %k CDMA>^^^M^^^4, 
• : .'5 T-^JCi-. Behzad Razavi f; 1998 Jftfr^- i$ "RF #t%-? .( KF. 
Microelectronics ) » . ilLJ&i:^iti±$| ^ + . . ." 

• ***Ut£. ( -jfe OFDM £g|lffc+') .. ^^.#^^^-j^^iii±it^ 
(DUC) #MfiW jD/A) ^ 

28 fqitf^^ 

; 16 (T^#)»t>ft;#Tf^^) ^ &Mft^&ftftz&# 

. it^^^J, V^^J^^iR^it 14. 
15 £##ri±^t^^ 

70 STC Wffr/JUfc AMCI 70 *L'/- 

26 ftj£ti&^fr&& 22 20 fitm, V* 

. ^^>MJ^^^ (AMC (TX) ) ft^ 72, um f &%: 

20 ^#^^> ^m^ STC^. £-*&*fc?j + , 14 A 

4t*tt AMCI 70 &^fl"Ct (CQI) , ^tt^^^i-^ 
Isj-ftit^^^'N^^i*^^^. 14 **pii#3>*f*& 16 ; 

40 i^lSfc*, AMCI 70. tH#. 

;*t»'CSQI^ 16 _L-&»&*£ 40 AMC ( TX ) 72;- 

25 ^*J>^.20#^ STC i^^S 66m$L STC ^^il^^TS«»J* r 

£%i&£^Jt > STC t>kQ%U&£tt£j&$-&( STTD V-BLAST <■ 
^4fe^. STTD |feiiiS^^^4t^ife^it^/^4&-i(., yWJ^^ 28 ^ : 
>flSl8j^|Sl Bt4g-ill^#t^. V-BLAST , 



03812231.6 



/& ^9/16^ 



: ' : rt^&r^ ffe 4^ -^f^ . -i^T n^^^fe'SPj + , AMC (TX) 72 CRC 

' . 5 ^*WKSS3H& 52 ^|*i#^-5*.jSfe 54. AMC (TX) ft-f 72 . . 

4MlE^2Mfl^ftjM4/B QPSK/QAM BMf 56 MtifeWt^ltiftt 

#4N AMC (TX) ft-f- 72 i£T«#^i4^#J^L . . 
58. STC <fe^^i^#^^^iS^J#»i#|ft^ . . 

io ■*t'**«*i^ ; 16.#>|fcit****4i 

tf^f'J^^^ 16 ti^X.S&AO Bt, RF «fe,&74 

■■^ ^#"<MMSi:--. ( AT) > ( PCC ) 76 

15 V ^tt:*ft#Jtk&4ife*' (AGC:) 7.8 "'/B'^^W^«d«i4fr**-t^. ; -' 
: : .$»J RF. ^70 f ifc^^ jt , • 

20 ' : ■ ■■1lteft&$t&M4jk*L%1k 84 >#i4#if^^ 86/#-f-Ak3S^«fe 

84 &J&aM^4^*4t-&, cqi .jfr'fe- 90 

^ , * , *# j fiiL*4# : 4 (88 ) . cqi *r ' 

;'■ ®>b, )^^^^>15jeM5, CQI 90 
25 84 ( 88 ) #&mt3g., ^&&&f ,&m.fr 34 CQI <ff &- 92, 

; >^^#it^^ 14. . CQI AMCI 70 ^iaj^^, 

14 jj ^-91 AMC ( TX ) 72, AMC (. TX ) 72 £NH STC . 4ft 

. CQI -f#& 92 ij-'ei* CQI #«t90 . 



03812231. 6 



•'. . ;A^ia#STC*a*» 100^/ #i^Ait#^<M8* (CEI) 
. '•5 96 mH$S&&#- 9A, ; ^%^X^k CEl^ 9i. -ft i£*g# 94 ( 

■'iVttjiLlh&tt. n 92 CEI 98 ( 

. ) 16 -t-i+#, 14 Jii+#:. Silk, 

. # CEI a 98 CEI 34, ; 

STC T?xe,& 100, m STC 100 ^^^ J^^ STCff^i* 

:7^****#2# 102 Jg&i* 14 ^#4^^ W 58 ; 

20 ^*^^*ESe,i£^ 108 *Nc # , 
. llO-«ttX*W^4Mt*^ CRC 

CRC i£# 1 12 CRC ^.^jfp , VA , 

116. 

25 . 3& 74mi&&& 16 <4MMO>&i* 14 (4M**0 4L«fc : STC'''. 

jjr", 14 16 

.4>]j)«iftid| (AMC(RX) ) -ffrf- 120, ^^^*>.^. AMC 



03812231.6 



i& m 45' mn/im 



(rx) src ^m ste m^^i^k 

* 102 .i: it6 j ^ .u&jl^ *m cqi \\s k&&#i CQi 

5 118, ^J&^^tb, ^^A^^^^^^it 

CQI VJr J£ jjr »g -f* ,' ^ j?j 

2001 * 10 ^ 17 .Hli^*rt#^ v #^ 

&&tf1£& r $ £m ±tf} 7T ( METHOD AND APPARATUS 

FOR CHANNEL QUALITY MEASUREMENT FOR ADAPTIVE 
10 MODULATION AND CODING ) " «0 t*fr No.60/329511 . . 

,.*4HfcS*Jfc«'+, AMC (RX) /ff-5- 120i££#.J crc ^112, 

108 106. AMC (RX) ^ 120 

#.fe//f^#m^^m^^*i^*^. -SMfv AMC (RX) -ft - * 
is ■ ^ m^#//rii^#j^^^#^*^M^^ 102. 

^J^it^^. CQI <iL 92 jaX^^ CEI 

20 & 98, lMMM>&)fc&# STC &^#^*k, 

^ij.^CQI#92^ («*Ht^) CEI ^ 98, . 

CQI 92 

. . . >M£CQI#92 4# STTD S STC M^^^^ii#^^#J^ " 
': ^tu^^^« >Hfci|fc*. : |jt , ft|;ffM&. CQI92 CEI>fi[ 98 STC 



03812231.6 



& \E ..-4S ^12/1615 



'■jfr-f? 5 &Vt#. CQI<& 92, STC *J^&ist£ STTD, 4-QAM. 

*M§- CQI 4ft 92 A. 1 ifcif*! 5,/Turbo ^ii^^T^A^ 
. 5 jfr: 1/5, 1/3, l/2 r 2/3 jfp 4/5. CEI^ 98 ^f^^^L. 

6 J. 10 CQH£ 92, # CEI 4£ 98 

#.^Aki4^.. BA. STTD.S STC »^V* 

V-BLAST $ STC > 

V tkj£.f. ACQ* 92 i£*f, ^Jjt.^#^#*#^^ffr^» BLAST 

15 CEI 98 ® 
j*,, CQI & 92 "Aft^lf 4#,STC ifca^iU* 

*frf- .5 T ^ CQI -(t 92, STC STTD, 
20 4-QAM. 5 &»*T# CQI 92, 

#.)t& Turbo CQIte 92 *U 4Ut*>| 5, Turbo 
^T>^iii^: 1/5 > 1/3, 1/2. 2/3 sfp 4/5. tMU^*. 

^ cm 98. *&&&&WH&&^£&.bfrW> ■'jH**»'T.-f 

BLAST 



.. , .. *t>A#t#^^^^ ( SNR ) :. ^G/J.Foschini ^M J 
; ■ Gans. W ^>^»t^ff;ifetiL^it#^ m ^» ( «On Limit, 
of ^ireless Communications in a Fading Eavironment vvhen Using 
5 Multiple; Antennas- Wireless Personal Communications)) , V0I6, 
pp.311-335, Mar:i998) , &^&i&3±i;} . 

*>&N. = N= N, A*- N.*»*jt..--: 

C = jviog 3 <l+^) ^Affc (2) 

SNR#^^ 3 dD, ^3:>b(^aling of capacity)^" N bps/Hz ( >b 
#/ (#^ x# ) ) . BLAST MMSE (& 

(diversity order) f|L-f iV,.- i/, * 1. ^J- 4t£*. 

15 • 

J.H. Winters, J. Sab^ R. D. -i^*^*^." 

( "The Impact of Antenna Diversity on the Capacity 
of Wireless Communication Systems » , « IEEE trans, on 
Communications)) , voU2, pp.1740-1751, Feb /Mar /Apr. 1994 ) ;G D. 
JO Golden. G. J. Foschinu R. A. Valenzuela * P. W.Wolniansky 

u *M y-blast ^ii^mm^m^^m^m^ 

( "Detection Algorithm and Initial Laboratory Results Using V-BLAST 
Space- time Communication Arcmtecture," , {{Electronics Utters)) , 
vol.35, pp.14-16, Jan. 1999 ) ;. yX& P W. Wolniansky, G J., Fosohini, 
5, G. D. Golden ^bR. A Valenzuela a V-BLAST: Jf}f%jM«r 

( rich-scattering ) JL _fc £ # * * *M*, » . ( "V- -j. 
BLAST : An Architecture for Realizing Very High Data Rates Over the 



03812231. 6 



Rich^cattering Wireless Channel" , «Proc. IEEE ISSSE-98^ , Pisa, . 
Italy, Sept. 1998, pp. 295-300) ; &&3lfr&Q5\m&&T&2L*. 

. 5 : BLAST &m$&ft&&&&*.temi$ : Xk (MLD ) . MLD 

• ■• *«*t^'rts«., ,MLI> Jl^ JB^*M4"*H%lfc^. • JL "SNR ^ JLttiU&i^ 

10 i^^^^^4T#J^ Richard van Nee, Allert 

VanZelst *p Geert Awater Q$J\ &<&t#&^&^ 
( '' M a xim u m Likelihood Decoding in a Space Division Multiplexing 
System" , «IEEE VtC 2000» , Tokyo, Japan, May 2000 ) v^JSL Andrej 
Stefenov Tolga M. Duman //f^^ M mT£rftWrf¥t$Lf£iti&tfijlfL 

15 Turbo *N%3$-&^ 

^Wl^fe" I "Turbo-coded Modulation lor Systems with Transmit and 
Receive Antenna Diversity over Block Fading Channels.System Model, 
Decoding Approaches, and PracticalConsiderations" , <{IEEE J. Select. 
Areas Commun.» , vol.19, pp.958-968, May 2001 ) , &&3l&Li&i± 

20 Yj^^-f^iLt. 

BLAST jjUfl MLD. #f®^&&&& t , 
tftVL, ( M = 2 ) , m, STTD ft tt , BLAST 

3 dB ^ SNR iS^L. jt>h, ^ta^^ 
M BIJ&T % # t fr. &ft> 0 % BLAST d^*fiLi5t 

25 #r*#^*£f:&< sttd te/<a&, # 

^BLAST^^#^^#^^ (BER) ^T^«, ^j5^QAM 
ttfliiM flr*t.. >*-&*H& SNR fr^g^S BLAST 
^"Ai.; K^iLill^^^-S^itiB, STTD ^^^i^^.^ji^j^/J>, ^ 



19 



03812231.6 



A BLAST #&r±&WM.^ . 

5 . 

•feit-tA S**R, JUL«&£ CQI 92 ttWitet. *t STT0> BLAST 
.'•-M^^iH**. ^A, xt?&$Ltf] CQI 92, &^i£W4H*i .: 

TS^^CEI 98 'W-^*'^**.. >W^, ii/[2T 2R]^^ 
10 jfrf, )Sf#fT##il^Ff^^ BLAST -*ifc*#i^*^^jjr4L : '. 

L^*V^^ w+Kr J* : • 

(5) \ 

20 (21, 2R ) cond\HH*)^ 



03812231.6 .. . . * "fl . * ■*}*/'}**. • . 

f , *A CEI ^-JL-erffi 4t&# SJC &,m ( STTD/BLAST ) 

'., 5 . tf-^'fem. CQI CEI A«'>h^B.*4«J*<t: jtf^ STTD 

> BLAST -.AtfHJUii CQI ^^M^i*^^******- CB' - '*-- 
>6 STTD#5K.. #JJMg^ BIAST^^-f STTD 

10 ^^iMStffoEfl.: 



.21 



.03812231.6 



& M ft* 



a Minis. 




23 



03812231.6 



at m 4s 







* ■ • 
< 








.si 

I 



24 



03812231. 6 . 



ft W • ' •.4* 



I 



8 



-« 




g! 




r 






1 


8 


J 


to. 


.1 
1 







91 








3. 






4h 


*■ 





is 




25 



03812231.6 




26 



.03812231. 6 



sue/??* 



M 

x 

$ 

o 

x . 



••o ' 


M01 


S 


■ CO . 


STTD 


r* 


1 


s 


p. 










. i 






HIGH 




Is 


BLAST 




s 




1 6 QAM 


3 

S3' 




X 




•% 


BLAST 




i 






1; 


■• .« 


i 

£ 






BLAST 






T- • 


16 QAM 






§ ■ 

X 




<1 


BLAST 


lb 




§ 




a 




i 


s 




3 




i 


Si 




3 

• S 


CM 








■ 3 

CO 




i 








CQI 


8 


■m 




■* 

¥ 



27 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
I^FADED TEXT OR DRAWING 
OffiLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

Li LINES Ok MARKS GiS ORIGINAL DOCUMENT 
lVreFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: _ 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



